We appreciate the opportunity to revise our manuscript. According to the reviewer's comment, we have carried out additional experiments, got the more supportive data, and improved our manuscript. We have responded to the comments in a separate section below, Responses to Reviewers, and revised the manuscript after duly considering reviewer's recommendations. We hope that these revisions deal with the reviewer's concerns.
The English in our manuscript has been checked in a professional language editing service by at least two native speakers of English (For a certificate, see: http://www.textcheck.com/certificate/index/vrydjs). According to editor's comments, we have checked the English in our document again and the revised sentence was marked by a highlighter in a separate section below (Point-by-point response to the concerns). Also, we have confirmed that our revised manuscript conforms to the journal style (Instructions for authors by BMC Complementary and Alternative Medicine) .
In this study, we discovered the seven-time alcohol-steaming process abolished hepatotoxicity of Rhei Rhizoma (RR) almost completely. Historically, RR has been widely used as a laxative in the traditional medicine. RR has been processed in various ways to alter its therapeutic actions or reduce its side effects in clinical application. This study based on the clinical application guideline that RR should be alcohol-steamed seven times as described in Dongeuibogam, the most famous book on Korean traditional medicine.
Responses to Reviewers
Dear Reviewers, We appreciate your kind and wise comments, the opportunity to revise our work, and your review of this work. We have responded to the comments as follows and revised the manuscript after duly considering your recommendations.
--------------------------------------------------------------------------------------------------------------

Regarding the reviewer #1's reports Question 1:
The goal of this study is unclear. It seems that it is to prove that Dongeuibogam is correct.
If not, the sentences in line 86-89 "Dongeuibogam, the most famous book on Korean traditional medicine, is an encyclopedic guideline of medical knowledge and treatment techniques first compiled by Joon Heo in 1613. As stated in this book, RR should be alcohol-steamed seven times when used for elderly patients" as well as the phrase in line 213 "as recorded in Dongeuibogam" should be removed.
Response:
Thank you for the reviewer's comments. In this study, we were to investigate the effects of seven-time alcohol-steaming on RR constituents and hepatotoxicity to provide a scientific evidence of the recommendations in traditional oriental medicine, which RR should be alcohol-steamed seven times to reduce the toxicities when used for elderly patients (Heo, Translated Dongeuibogam. 1999) . Most previous studies on RR processing have focused on changes in the chemical constituents of processed RR and there was no study on effects according to the number of processing cycles. So we performed this study and got the results that the seven-time alcohol-steaming process almost completely reduces RR hepatotoxicity. These results provide a scientific evidence for conducting systemic investigations of the recommendations of traditional oriental medicine. We submitted this paper to BMC Complementary and Alternative Medicine that considers articles related to interventions or resources in the complementary medicine field, including toxicological studies. Because processing of RR has been commonly used in Korea, China, Japan and other Asian countries, we removed the phrase "as recorded in Dongeuibogam" in the conclusions section.
-Page 8, line 234-237 in the conclusions section.
In this study, using modern pharmacological, toxicological and chemical analyses, we confirmed that RR required alcohol-steamed seven times and provided a scientific evidence for conducting systematic investigations of ancient documents.
Question 2:
This manuscript did not state whether the efficacy of RR-7 is also decreased when its toxicity is decreased. It is necessary to make readers aware of its efficacy, especially when the sennoside A and B were decreased (It is not stated but I suppose that sennosides are bioactive constituents like emodin).
Response:
We agree that it is necessary to make readers aware of efficacy after processing. In traditional medicine, it is stated that RR should be alcohol-steamed seven times in SopungSunkiwon, a prescription used for neurodegenerative disorders in elderly patients (Heo, Translated Dongeuibogam. 1999; Choi et al., Neurosci Lett. 2011) . To compare their efficacy after processing, we performed supplementary experiments including assays for anti-oxidative and neuroprotective activities. Because oxidative damage inflicted by reactive oxygen species is deeply associated with neurodegenerative diseases (Berlett and Stadtman, J Biol Chem. 1997), we firstly performed 2,2-azinobis-(3-ethyl-benzthiazoline-6-sulphonic acid) (ABTS) radical cation and 2,2-diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging activity assays. The activities of RRs were expressed as half maximal inhibiting concentration (IC 50 ) which is defined as the concentration of RRs required to scavenge 50% of ABTS radical cation and DPPH free radicals, respectively. In both assays, although anti-oxidative activities decreased by processing, all processed-RRs still exhibited strong radical scavenging activities, even which of RR-P7 were higher than those of Scutellariae Radix (SBE) which is well-known to have a strong anti-oxidative and neuroprotective effects (Gao et al., Biochim Biophys Acta. 1999; Shang et al., Phytother Res. 2006 These results suggest that the efficacy of RRs after processing may be still potent.
Question 3:
Why was rice wine used? It is suggested in Dongeuibogam? How about 14% ethanol in place of 14% rice wine?
Response:
Thank you for the comments. In the traditional medicine, many herbal medicines including 
Question 4:
What does it mean by "The yields were 24.80%, 28.70%, 26.70% and 27.61%, respectively"? I don't believe that 100g RR can produce 24.8 g frozen-dried powder?
The yields of herbal extracts are very variable, ranging from 5 to 30% (Park and Oh, Exp Question 5:
The authors gave the cell concentration (2.0 × 105/mL), but the reader still don't know how many cells in each well.
Thank you for the kind comments. According to the reviewer's suggestion, we have revised the manuscript as following; -Page 5, line 138-139 in the methods section.
All experiments were performed 24 h after cells were seeded on 96-well plates at a density of 2.0 × 10 4 cells/well.
Question 6:
Why the treatment was only for 4 h?
In the preliminary test, we investigated the effect of RR-U on hepatotoxicity in HepG2 cells using MTT assay in a time-dependent manner. HepG2 cells were treated with RR-U at 0.1-100 µg/mL in serum-free media for 4 h, 8 h and 24 h. Treatment with RR-U at 100 µg/mL significantly reduced cell viability comparing with the control group at all-time condition.
However, treatment with RR-U at 100 µg/mL for 8 h and 24 h showed severe toxicity in HepG2 cells, while treatment with RR-U at 100 µg/mL for 4 h showed adequate toxicity to compare the effects of RRs. Therefore, we chose 4 h as a proper for treatment time.
Question 7:
HepG2 is human hepatoma cell, it is not suitable for drug toxicity. In contrast, do RRs have anticancer effect?
We think the reviewer's point is reasonable, but HepG2 cell line is reported to retain many specialized liver functions and drug metabolizing enzyme activities comparable with human hepatocytes and to have suitability as an in vitro model for studying liver toxicity.
Actually, recent studies on hepatotoxicity of drug using HepG2 cells have been published 
Question 8:
Rats were treated single or twice per day?
Thank you for the kind comments. Rats were treated with 3 g/kg of RRs dissolved in saline once per day for consecutive 21 days. We have revised the manuscript as following;
-Page 5, line 150-151 in the methods section.
Vehicle or 3 g/kg/day of each sample dissolved in saline was administered orally once a day for 21 days.
Question 9:
Why 21 days for the rats while the cells were only 4 h?
As stated in response to question 6, we investigated the effect of RR-U on hepatotoxicity in
HepG2 cells using MTT assay in a time-dependent manner in the preliminary test.
Treatment with RR-U at 100 µg/mL for 4 h showed adequate toxicity to compare the effects of RRs. Therefore, we chose 4 h as a proper for treatment time. In the case of rats, we referred to other report demonstrated that repetitive administration of RR for 3 weeks at 3 g/kg per day had exhibited a clear toxicity to normal rats (Wang et al., J Ethnopharmacol.
2009). Therefore, we treated 3 g/kg/day of RRs for 21 days and compared the effects of RRs on hepatotoxicity in rats.
Question 10:
How did the authors identify the cholestasis in HE stained liver sections? The arrows should be superimposed.
Cholestasis is defined as a disturbance of bile secretion that can result from a functional 
Question 11:
Quite frankly, from table 2, I didn't see much difference between RR-P1 and RR-P7. RR-U seems to have influence on cholestasis as indicated by gamma-GT and bilirubin. RR-P7 did exhibit an increase in gamma-GT although insignificantly statistical analyses.
Response:
We think the reviewer's point is reasonable. In this study, the levels of T-BIL, ALT and AST, Even though the reason for the result that RR-P7 group exhibited a slight increase in γ-GT compared to those of RR-P1 and RR-P4 groups was unclear, the increased level of RR-P7 group was statistically insignificant and still lower than that of RR-U group (Table   2 ).
--------------------------------------------------------------------------------------------------------------
Regarding the reviewer #2's comments
The manuscript by Yeomoon Sim et al. performs the seven-time alcohol steaming process to attenuate RR-caused hepatotoxicity. The manuscript raises several interesting issues while there are some defects in the present study.
Question 1:
First of all, the toxicity of RR should be mainly caused by its purgative effect rather hepatotoxicity. Therefore, I suggest the authors might also evaluate the dysfunction of kidney.
We think the reviewer's point is reasonable. In the previous other report, treatment of RR at 3 g/kg for 3 weeks showed protective effect against chronic renal failure in rats (Wang et al., J Ethnopharmacol. 2009 ). Therefore, we focused on comparing the effects of RRs on hepatotoxicity.
Question 2:
If the alcohol steaming process would interfere the pharmaceutical effects?
We agreed with reviewer's comment and performed supplementary experiments to investigate pharmaceutical effects after processing. In traditional medicine, it is stated that RR should be alcohol-steamed seven times in SopungSunkiwon, a prescription used for neurodegenerative disorders in elderly patients (Heo, Translated Dongeuibogam. 1999; Choi et al., Neurosci Lett. 2011) . To compare their efficacy after processing, we performed assays for anti-oxidative and neuroprotective activities. Because oxidative damage inflicted by reactive oxygen species is deeply associated with neurodegenerative diseases (Berlett and Stadtman, J Biol Chem. 1997), we firstly performed 2,2-azinobis-(3-ethylbenzthiazoline-6-sulphonic acid) (ABTS) radical cation and 2,2-diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging activity assays. The activities of RRs were expressed as half maximal inhibiting concentration (IC 50 ) which is defined as the concentration of RRs required to scavenge 50% of ABTS radical cation and DPPH free radicals, respectively. In both assays, although anti-oxidant activities decreased by processing, all processed-RRs still exhibited strong radical scavenging activities, even which of RR-P7 were higher than those of Scutellariae Radix (SBE) which is well-known to have a strong anti-oxidative and These results suggest that the efficacy of RRs after processing may be still potent.
Question 3:
The MTT assays should be determined at 24 or 48 hour to evaluate the cell viability under RR treatment.
Question 4:
The detailed information for animal experiments should be provided.
Thank you for the kind comments. According to the reviewer's suggestion, we have revised the manuscript as following;
-Page 5-6, line 143-166 in the methods section.
Thirty male Sprague-Dawley rats (5 weeks, 120-140 g) were obtained from Orient Bio (Sungnam, Korea). This study was carried out in accordance with the Principles of Laboratory Animal Care and Use Guidelines of Kyung Hee University, and was approved by the Ethics Committee of Kyung Hee University (Seoul, Korea). Animals were housed at an ambient temperature of 23 ± 1°C and at a relative humidity of 60 ± 10% under a 12 h light-dark cycle, and they were allowed free access to water and food. Animals were randomized into five groups: (1) control group; (2) RR-U treated group; (3) RR-P1 treated group; (4) RR-P4 treated group; (5) RR-P7 treated group. Vehicle or 3 g/kg/day of each sample dissolved in saline was administered orally once a day for 21 days. The treatment dose (3 g/kg) in rats was equivalent to the maximal clinical dose of RR in the Chinese pharmacopoeia (0.5 g/kg) [14, 15] .
On the last day of treatment, blood samples were collected into non heparinized tubes and centrifuged at 3000 rpm for 10 min. The separated serum was analyzed to evaluate the Point-by-point response to the concerns -Page 2, line 42-45 in the abstract section.
To evaluate the effect of RRs on liver toxicity, human hepatoma cells (HepG2) were treated with RRs at 100 µg/mL for 4 h and then cell viabilities were measured using the 3-(4,5-dimethylthiazol-2-yl)2,5-diphenyltetrazolium bromide method.
-Page 2, line 52-53 in the abstract section.
Histopathological analysis indicated swelling and cholestasis improved following seven times alcohol-steaming cycles.
-Page 2, line 54-55 in the abstract section.
These results provide experimental evidence that RR-P7 almost completely reduces RR hepatotoxicity.
-Page 3, line 68-69 in the background section.
Although RR has been widely used for its various pharmacological actions, it is reported that RR at high doses is toxic to the liver and kidney [4, 5] .
-Page 3, line 72-74 in the background section.
Additionally, processing is important to moderate reactions (such as anaphylaxis and allergies), diminish adverse events and modify detrimental properties (such as disagreeable flavors and odors) [6].
-Page 3, line 80-82 in the background section.
Wang et al. compared the levels of anthraquinones and tannins in several processed RR extracts using different methods and found RR steaming decreased combined anthraquinones, while there was little change in total anthraquinones and tannins.
-Page 3, line 92-96 in the background section.
We measured the changes in constituents using reversed-phase high-performance liquid chromatography (RP-HPLC) and the effects on human hepatoma cell (HepG2) viability and body weight, blood chemistry and histopathological findings of rats subjected to various iterations of the RR alcohol-steaming process.
-Page 5, line 135 in the methods section.
HepG2 cells were obtained from the Korea Cell Line Bank (KCLB, Seoul, Korea).
-Page 5, line 154-155 in the methods section.
The separated serum was analyzed to evaluate the liver enzymes.
-Page 6, line 176-180 in the results and discussion section.
Regarding changes in constituents after RR-U, RR-P1, RR-P4 and RR-P7, the levels of sennoside A were 13.7, 10.67, 1.62 and 0 µg/mg, respectively. The levels of sennoside B after RR-U, RR-P1, RR-P4 and RR-P7 were 8.9, 7.7, 4.6 and 3.8 µg/mg, respectively. The levels of emodin after RR-U, RR-P1, RR-P4 and RR-P7 were 5.9, 6.1, 6.3 and 5.8 µg/mg, respectively ( Figure 1 ).
- in the results and discussion section.
The weights of body and liver in rats were measured to evaluate the general and liverspecific toxicity of RRs. The body weight in the RR-U group was significantly lower than that in the control group, while the body weight in the processed RRs groups increased significantly as the process was repeated. The relative weight (liver weight/body weight × 100) in the RR-U group was greater than that in the control group, and the weights in the RR-P1 and RR-P4 groups significantly decreased (Table 1 ). The levels of AST, ALT, ALP, T-BIL and γ-GT liver enzymes were measured to assess liver function.
A histopathological study of rats treated with excessive RR-U showed swelling in the liver
[4].
-Page 7, line 210-213 in the results and discussion section.
Stained liver tissues showed swelling and yellowish brown bile pigment indicating cholestasis in the rats treated with RR-U, while this phenomenon improved in the groups treated with processed RRs as the process was repeated (Figure 3 ).
-Page 7, line 220-221 in the results and discussion section. -Page 7, line 223-225 in the results and discussion section.
In this study, alcohol-steaming of RRs reduced their hepatotoxicity, which was normalized in vitro and in vivo after RR-P7 treatment due to the decreased the levels of sennoside A and B and maintained emodin levels.
-Page 8, line 232-236 in the conclusions section.
The decreased hepatotoxicity of RR was related to the number of alcohol-steaming cycles; the seven-time alcohol-steaming process almost completely removed its hepatotoxicity. In this study, using modern pharmacological, toxicological and chemical analyses, we confirmed that RR required alcohol-steamed seven times and provided a scientific evidence for conducting systematic investigations of ancient documents.
